Introduction
Quantitative and Mathematics Support Centers (QMaSCs) come in many different shapes and sizes and the services they provide are just as variable. Ranging from the most basic model of drop-in tutoring help for certain introductory math classes, to teaching and learning centers that provide assistance to course faculty at multiple points throughout the semester and in multiple disciplines. Options for course collaboration can include:
• Course placement and advising based on assessment administered and evaluated by QMaSC directors.
• Just-in-time course support with drop-in tutoring and online tutorials, including support for software packages (Mathematica, SPSS, Excel, etc.).
• Creation of ancillary materials to support and scaffold background quantitative and mathematical knowledge.
• Ongoing structured support in study groups and supplemental instruction including targeted workshops.
• Expert support of quantitative projects in non-quantitative fields, including in-class workshops and presentations on writing with numbers and database navigation.
• Follow-up assessment to measure outcomes at the course and institution level. This material is based upon work supported, in part, by the National Science Foundation under Grant DUE-1255945. Any opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views of the National Science Foundation
Assessment
The topic of assessment might not seem to belong in a chapter on course collaboration models, but more and more QMaSCs are involved with the administration of quantitative and mathematical assessments and the subsequent evaluation of collected data. Many QMaSC directors share this information with faculty and advisors, and often participate in the accurate placement of students in courses. Likewise, directors funnel students with weak incoming skills into targeted support opportunities. Diagnostic tools include made-to-order instruments such as Accuplacer, and in-house creations that seek to assess algebra skills, calculus readiness, and overall quantitative reasoning (QR) abilities. Algebra skills and calculus readiness tests are straightforward to develop and are utilized at institutions of all sizes to accurately place students in appropriate algebra, pre-calculus and calculus courses. Relying on high school GPA is problematic, as variability in rigor in high schools throughout the country can lead to significant differences in interpreting high school preparation.
Community colleges struggle to place students in the current "layer-cake of algebra dominated mathematics" [1] . As of Fall 2010, the developmental math programs at 2-year colleges centered upon algebra, in particular, 61% of all math enrollments consist of some form of algebra. This statistic is even higher given that 30% of 2-year schools have their pre-college level math programs offered outside of the math department in developmental (remedial) programs: Table 1 : 2-year course enrollments, *note that 30% of developmental math programs at 2-year schools are outside of math departments and thus not listed here [2]. Similarly, enrollments in Liberal Arts Math courses, those most often designated as QR, went up 113% over this period. This movement of "math for everyone else" is in part a recognition that the majority of college students will not major in a Science, Technology, Engineering, or Math 
Tutoring and Study Groups
Once students have been placed into an appropriate math or science course, QMaSC directors will often develop and oversee a broad range of ongoing academic support activities. Drop-in tutoring for quantitative and mathematics courses is the most obvious way in which a QMaSC can support instruction. Directors and student tutors hold "office hours" in a dedicated tutoring space.
Students looking for help can either sign up for a block of time to work one-on-one with a tutor, or they can just drop-in to work collaboratively with tutors and other students. Course specific study groups, coordinated by the QMaSC director, provide another option for students seeking assistance.
Working closely with course faculty, the director trains and assigns student tutors to lead the study groups. Study group leaders meet their assigned class at the start of the semester to introduce themselves and explain the purpose and value of attending study groups. The leader emphasizes the importance of forming regular study habits, developing academic peer support structures, and working productively under the guidance of trained peer tutors. Individualized attention is also available at many institutions with QMaSC directors coordinating individual tutorials. These arrangements for one-on-one tutoring provide students with a more private experience, which is especially helpful in cases of students with severe math anxiety or learning differences. QMaSC directors can also work with faculty to develop tutorials on specific math concepts for students in math and science courses. These tutorials can take the form of worksheets, workbooks, or online modules. The following list provides a subset of available resources on the internet that QMaSC directors may find useful in an attempt to avoid reinventing the wheel:
• Khan Academy: Definitely the giant in this arena and has expanded beyond simple math to almost all disciplines. https://www.khanacademy.org/ • Calculus Help: Fun problems in addition to online tutorials. http://www.calculus-help.com/ These "just-in-time" activities free up course faculty from spending valuable class time on review material. QMaSC directors can also create tailored assessments for course specific skills to identify weaknesses among students taking the course.
Workshops
QMaSC directors may find workshops to be particularly useful in providing supplemental support. The instructor of a science course that explores exponential growth can ask for a workshop on this topic led by either the director or a trained student tutor. Discipline specific content can also be reviewed using a similar format but led by student tutors who have previously and successfully completed the course. Workshops on the basics of logic or proof by induction can be offered for students in a Foundations of Mathematics course. In addition, a series of workshops can be designed to provide technological support for software packages being used in courses. For example, statistics instructors can request workshops on the use of R while mathematics instructors can request supplemental instruction in typesetting using LaTeX or in using programs such as Mathematica, Maple, MatLab, or SPSS. Likewise, instructors of humanities courses that use databases can request that the QMaSC director lead a class or workshop on working with data or writing with numbers. Follow-up instruction can then take place as needed using the QMaSC tutoring resources.
See the appendices for detailed examples of a calculus workshop designed for a physics class and a faculty development workshop on reasoning from evidence. These examples might be particularly useful for QMaSC directors when thinking about creating their own materials.
Conclusion
QMaSCs are more than just a place where students can go to get help factoring quadratics and integrating trigonometric functions. QMaSC directors are involved throughout the semester helping to place students in appropriate courses using well-developed assessment tools and providing supplemental instruction and tutoring to assist students as the course progresses. QMaSC directors can assist faculty with identifying weaknesses in students' background knowledge and coordinating resources to address such deficiencies. QMaSC directors can lead the campus community in an effort to incorporate QR across the curriculum, raising awareness for the value and utility of reasoning from all forms of evidence, including quantitative information. In the process QMaSC directors positively impact all shareholders on campus, from faculty and students in math and quantitative courses to the students who provide support as tutors and study group leaders.
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Appendix

A. Calculus Workshop Designed for Use in Physics Course
The following was created for a workshop on calculus in a physics class. The professor wanted to make sure students understood the "kinematic chain," an expression that is unfamiliar to many mathematicians. Kinematic chain refers to the relationship between the position, velocity and acceleration functions. In particular, students in the physics class were expected to be able to work backwards from graphs of acceleration to velocity and position. Discipline specific vocabulary and notation is often a huge stumbling block for students in transferring their knowledge in a math
class to an applied domain. This workshop starts by reviewing basic concepts of the derivative and then moves on to discussing the kinematic chain, first using notation from a calculus class then comparing with the notation from physics.
Calculus Workshop on Kinematic Chain for Physics Class
There is a fundamental relationship between the signs of the 1st and 2nd derivatives and the shape of the function. The function is increasing/decreasing when the 1st derivative is positive/negative, and concave up/down when the 2nd derivative is positive/negative. Extrema occur when the 1st derivative changes sign (zeroes) and inflection points occur when the 2nd derivative changes sign. 
Inflection Point Inflection Point
When applying this table to graphs of position x(t), velocity v(t), and acceleration a(t) the following guidelines will help:
B. Faculty Development Workshop on Reasoning with Evidence
The following agenda gives a sense of what is covered in a workshop on Reasoning from Evidence, aimed at engaging the campus community in a discussion on how QR can permeate the curriculum.
Reasoning from Evidence Workshop Agenda The link given to Numeracy Infusion Course for Higher Education (NICHE) is another great resource for QMaSC directors.
